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Effect of Life Tests on Electronic Valve 
Typo CV237 (Noon Stabilizer) 

by 
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„-_: J.,.; 

Tho CV287 is used aa a source of a reference voltage in Electronic 
Regulators and Radio Equipment.    Tests on 12 samples nha.i that the valve 
haa a voltage stability of 2,j for 1000 hours, 0.7;» for 250 hours, 0.7^ 
for 24 hours.      Attention is drawn to the necessity for improving the 
Intorsorvioo Specification for thin stabilizer. 

Further tests, based on a larger number of samples, arc necessary 
to ;;ivc more representative results.      A continuous record of voltage 
variations on a number of stabilizers irould 3how whether the day-to-day 
variations occur in inten.uttunt jumps or slow changes, but it  is not 
proposed to carry out -these tests. 
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1        Introduction 

1.1 The increasing ur.o of electronic regulators has caused a demand 
for an e.nwf.  or voltage drop which has a fixed value indpendent of 
life. 

1.2 The noon stabilizer has been used to obtain a constant voltage 
drop, reasonably indopendont of life and current. 

1.3 This report deals   .ith tests carried out  during Fobruary and March, 
1946, on the 0V2&7, a noon stabiliser with the following characteristics1* 

Striking Voltago loss than 170, with aux.   anode suitably connected. 

Volt ago Drop at 5 nwa. 145 to 160 volts. 
Change in Voltage when current 
is changed from 2 nwa.   to 10 m.a. 5 volts maximum. 
Sizo 54 mm. by 19 mm. dia. 

1.4 The tests were carried out under laboratory conditions  (temperature 
15^0.   to 25°C.)  and the voltage of each stabilizer was rcoorded at 24 
hour intervalu.    Fluctuations occurring during shorter intervals v/ere 
not recorded. 

2 Method of Test 

2.1 An accuracy of 0.1;.' being required, substandard voltmeters were 
not suitable for reading the volt drop.      A simple potentiometer, 
standardised daily against a standard cell, was used.      The accuracy 
obtained was better than +0.1 volts in 150 and the potentiometer required 
a current of approximately 1 mill lain;:»   from the voltago being measured. 

2.2 Each stabilizer was supplied through a fixed resistor from a 
regulated 300 volt supply, \vhioh was adjusted to 300 volts +0*4 each day. 
The value of each resistor was choson to give approximately the required 
current for a stabilizer of nominal voltage.      This is representative 
of the normal use of the stabilizer.      4 stabilizers wore operated at 
3 uilliairp, , •'- at 6 milliazp., and 4 at 9 milliar.j>. 

2.3 As described in 2.1 the potentiometer required approximately 1 nwa. 
due to lov: input impedance.      This caused the noon stabilizer current 
during the voltage mjasuromfint to bo 1 nw a.  less than its running value. 
This had no bad effect since the current did not fall bclov tho ndniuum 
regulating value. 

3        Results  of Test 

3.1 Tho tests vxsro carried on for 1,000 hours, tho life generally 
required for airborne equipment. 

3.2 Figures 1 to   6   she;.* tho variations in voltage throughout 1,000 
hours for each stabilizer.      The zero of the voltage scale has been 
suppressed, and the voltage level varies, but the voltage scale is  tho 
same in each figure to facilitate comparison.      Since the changes  in 
voltage are erratic in magnitude and sign the points have been joined by 
straight lines rather than smooth curves. 

3m3   An alternative presentation of the results is given in Tables I 
and II.      Table I states the maximum and minimim voltages of each 
stabilizer during intervals of 25" hours.      This shows tho long term 
stability.      The maximum variation during 1000 hours is also stated. 

- 2 - 
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The right hand column states  the average (for each k stabilisers tested 
under identical conditions)  of the maximum variation. 

Table II shows the larger rates of change of voltage stated as    X 
volta  in   Y      hours.      This givos an indication of the day-to-day 
stability of the voltage. 

4        Comments on Tost Results 

4.1 Tests carried out on 12 stabilizers, probably from the same batch, 
cannot give definite information of the best or worst   ru.J.itioe of the 
stabilizer, but the properties may regarded as more extreme than the 
results obtained. 

4.2 There is no sign of excessive voltage rise towards  the end of life, 
indicating that the stabilizer XJ adejuatoly rated. 

4.3 Table I (or figures 1 to    6) shor.'s that 

(a) Tho change in the first 250 hours was as largo as 4.5 volts  (No. 6), 
3.2 volts (No. 3), and 2.4 volts  (jlo.11). 

(b) In each subsequent 250 hours tho maximum change was of the ordor 
of 1.0 volts. 

No.l, No.5, and No. 12 \/ore better with a change of 0.7 to 0.8 
volts. 

(c) Tho change in 1000 hours varied between 1*2 volts and 3.2 volts 
(with tho exception of No. 6 which nay bo scon in Fig. 3 to havo a defect 
causing a progrorsriv,: rlsa  in voltage with life.      ttoxiiiur.'. change 6.7 
volt). 

(d) If No.6 is disregarded tho change in voltage over 250 hour periods, 
and over 1000 hours, is 3con to bo indopondont of operating current. 

(c)    Table II (or flguroa 1 to   6) show that oliangcs ea high as +3 
volts occurred in 24 hours  (Nos.3 and 6).      If No.6 13 neglected it is 
notoi.-ortliy that in tho case of No. 3 tho change of -3.1 volt3 occurred 
in the first 24 hours and after a return of +0,5 volts in 150 hours there 
was no change greater than 0.2 volts in 24 hours. 

In addition stabilizes; Nos.l, 2, 4, 7, 9, 10, 11,  all hod changes 
of the order of +1 volt in 24 to 150 hours. 

No. 2 had a change of +1.7 In 72 hours. 
No.7 hod a change of +1.1 in 24 hours. 

4.4   Tho specification1 for this valve givos no indication of tho required 
stability frou second to second, or during the unstated lifo of tho valve, 
only requiring tho voltage to be botv/oon 145 and 160 volts at 5 in. a. whon 
no-..'.      It docs not specify whether the voltage should increase or doaroaso 
whon thu current ohongos from 2 to 10 lailliarap. so that at 2 or 10 milli- 
ai.p.   tho voltar.o limits are 140 to 165 volts. 

Tablo I shows that apart fro;. No.b all tho stabilisers wouli be within 
those li;.J.ts throughout their lifo. 

5        Conclusions 

5.1    Tho CV287 may be used as a voltage reference source providing varia- 
tions of the following order can be tolerated. 

- 5 - 
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(1) +2% in 1000 hours. 

(2) +p.7$S in 250 hours. 

(3) ±0.7,1 in 24 hours. 

5*2    In what May be exceptional stabilizers, changes occurred as great 
ao:- 

(1) 4> in 1000 hours        (No. 6). 

(2) 2>j and 3^J in 250 hours (Nos.3 and 6). 

(3) 2;5 in 24 hours (N03.3 and 6). 

5«3 -he best performances in a 250 hour period were:- 

(1) +0.15J, (No.3). 

(2) +0.2^ (No. 2). 

(3) +P«3;J & ou* of 12 stabilisers at some particular 
part of their life. 

5.4 The specification rating of 2 in.a, to 10 m.n. appears to lead to 
a s at in fact 017' life. 

5-5    The inter-service specification could be improved (see 4.4). 

5. S A greater number of sorples with different manufacturing histories 
would haw to.be tested to obtain data justifying design of equipment 
rolying on tho stabilities quoted in this report. 

5.7 No account has been taken of changes occurring in intervals shorter 
than 1 day although it is suspected that tlie change in 5 minutes may be 
of the saraci order HB t'.ict recorded for 1 day. 

Tests using an accurate recording system are necessary, but not 
contemplated at present. 

5.8 Tho voltage of thu CV287 is more stable than that of the CV1882 

for poriods greater than 24 hours. 

5.9 The voltago of tho GV267 is considerably mare stable than that 
of 0V2863. 
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The effect of life tests on electronic tube type CV2S7 (Neon stabilizer) is presented. 
The CV287, a neon stabilizer used as a source of a reference voltage in electronic regu- 
lators and radio equipment is described.    Tests on 12 samples show that tile tube has a 
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cent for 2h hours.   Attention is drawn to the necessity for improving the interservice 
specification for this stabilizer. 
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